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SELF-LOCKING FASTENING DEVICE 
Field of Invention 

The present invention generally relates to a self-locking fastening device, and more 
specifically relates to a self-locking fastening device which includes a screw or nut for fastening 
at least one first member to a second member, as well as a washer which is provided with a 
5 central bore hole which on the surfaces thereof includes means which are fixed within or to the 
surfaces of the first member and the screw or nut during the tightening of the fastening device 
such that a self-actuated unscrewing is prevented. 

Background of the Invention 

A self-locking fastening device which includes a washer ribbed on both sides is already 

10 known from EP 426 895 Bl. 

The self-locking fastening device disclosed therein, as well as the self-locking screws 
described in DE 2556985 C2, acts as an effective safety device only as long as a sufficient 
pretension prevails in the screw connection. If the connection loses its pretension due to extreme 
settling, then there is no longer any locking against untightening. Since the necessity of securing 

1 5 exists predominantly in connection with short screws having a small clamping length, the danger 
of untightening is large because the elastic elongation of the screw in connection with a small 
clamping length is also small. In such cases, settling amounts of very few tenths of millimeters 
can lead to the loss of pretension, and therefore to the danger of a self-actuated unscrewing of die 
screw connection. 

20 The problem to be solved by the present invention is therefore to improve a self-locking 

fastening device according to EP 426895 Bl in such away that the amount of settling which can 
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be compensated is substantially larger and the possibility of loss of pretension becomes 
substantially smaller. 

Snmmnrv of the Invention 

5 According to the present invention, the problem is solved by the feature that the washer is 

resilient in such a way that it can be compressed against its spring force during the tightening of 
the fastening device. 

It is preferred that the washer is chamfered in the radial direction, wherein the concave 
side is feeing the member and the convex side is facing the screwhead or the nut, respectively. In 
10 this manner, the largest possible spring force of the washer is obtained 

Further, it is preferred that the washer is only chamfered in the exterior marginal area in a 
radial direction, while the inner part is flat The flat inner support ensures that even with a large 
loss of pretension, the ribs of the upper side of the washer over the entire length of the support of 
the screw maintain contact with the screw head. This is not absolutely necessary on the bottom 
15 side of the washer, because a sufficient locking action is maintained even if the washer springs in 
the opening direction, due to the very large friction radius of the bottom side of the washer. 

Optimal spring characteristics are obtained if the exterior chamfered marginal area only 
extends over the half of the width of the washer between the inner bore hole and the exterior 
margin. 

20 Preferably, rib profiles are provided as means for preventing a self-actuated unscrewing. 

These can be simply manufactured and are very efficient. 
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To conserve cost and materials, it is preferred that the rib profiles on the surface feeing 
the screw or the nut are only provided in the inner area close to the bore hole, and that the rib 
profiles on the surface facing the member are only provided in the exterior area close to the 
exterior margin. 

5 It is especially preferred that the rib profiles only cover between half and two thirds of the 

radial width of the washer. 
Brief Description of the Drawings 

The present invention is described in more detail with reference to the two embodiments 
shown in the drawings, where: 
10 FIG. 1 is a cross-section view of a washer for a self-locking fastening device according to 

an embodiment of the present invention; and 

FIG. 2 is also a cross-sectional view of a washer for a self-locking fastening device 
according to an embodiment of the present invention. 

Description 

1 5 FIG. 1 shows a washer for a self-locking fastening device according to an embodiment of 

the present invention. The shim 10 has the usual shape of a washer with a central bore hole 1 1 
for passing a thread carrier (bolt, screw). Unlike usual washers, the washer according to the 
present invention is chamfered over the radius from the interior to the exterior and consists of a 
sufficiently strong resilient material 

20 InFIG. 1, the shim 10 is shown in such a way that the head of a corresponding screw or a 

corresponding nut is positioned above the shim and the member to be fastened is positioned 
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below the shim. Accordingly, the shim 10 is chamfered convexly in the direction of the head of 
the screw or the nut and chamfered concavely in the direction of the member. The top side of the 
shim 10, which faces the screw head or the nut, is directly adjacent the central bore hole provided 
with a suitable rib profile 12 extending over about two thirds of the width of the shim. 

5 Similarly, the bottom side of the shim 1 0 facing the member is also provided with a 

suitable rib profile 14 extending from the exterior margin up to about the half of its width. 
Corresponding rib profiles are known from EP 426895 Bl or DE 2556985 C2, and therefore do 
not need to be described in more detail. 

FIG. 2 shows another embodiment of a washer 10' for a self-locking fastening device 

10 according to the present invention, wherein the inner region of the shim 1 0 1 is flat up to about 
half of the width of the shim 10', and the chamfer of the shim begins thereafter. Again, on the 
top side of the shim 10* facing the screw head or the nut, respectively, there is provided a suitable 
rib profile 12* only in the flat area, while on the bottom side of the shim 10' facing the member, 
the rib profile 14' is merely provided in the exterior chamfered area, 

15 The function of the self-locking fastening device with these washers 10, 10' according to 

the present invention is improved such that the washers 10, 10' are pressed into a flat 
configuration against the spring action of the material of the washers 10, 10' during the tightening 
of the fastening device. In doing so, the rib profiles 12, 14, 12\ 14', as shown in EP 426895 Bl, 
for example, are embedded in the material of the screw head ox the nut, respectively, and the 

20 woikpiece. As such, the fastening device is secured against a self-actuated untightening, since a 
friction being too large would have to be overcome. 

In case the connection settles, the washer 10, 10' according to the present invention again 
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(partly) springs in the opening direction and the rib profiles 12, 14, 12', 14' are still pressed with 
sufficient force against the screw head or the nut, respectively, as well as against the member, in 
spite of the settling. As such, the security against a self-actuated unscrewing is maintained. 

For the present invention, it is of extreme advantage if the spring force of the shim is as 

5 large as possible. It is, however, not absolutely necessary to emboss the rib profile on the entire 
top face and bottom face of the shim. It is sufficient to provide the top side from the bore hole 10 
to the exterior diameter about two thirds of the shim support with ribs 12. On the bottom side, it 
is sufficient to provide the half of the support length on the exterior diameter in the direction of 
the bore hole 10 with ribs 14 as shown in FIG. 1 . Naturally, the shim according to the present 

10 invention also functions if the ribs are provided over the entire top side and bottom side of the 

shim in a way corresponding to the flat disk according to EP 426895 provided on both sides with 
ribs. The expenditure necessary to this end however can be partly saved. 

The embodiment according to FIG. 2 ensures that, even with a larger loss of pretension, 
the ribs 12* on the top side of the shim remain in contact over the entire length of the support of 

1 5 the screw or nut with the screw head or the nut, due to the flat inner support at the screw head or 
at the nut. At the bottom side of the shim this is not absolutely necessary, because, due to the 
very large friction radius, a sufficient safety action is maintained even with the springing of the 
shim 10* in the opening direction. 

Material and heat treatment of the washer according to the present invention can be used 

20 and performed in the same way as with the disk according to EP 526895 Bl with ribs on both 
sides. 
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